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= Review of observations from the Twin Otter
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= Aerosol-WWarm cloud microphysics closure
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convective systems studied by the high flying
aircraft (Poster: Varutbangkul)

= Provide lower boundary conditien enithe
radiative fluxes (e.g. Pilewskie)
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CIRPAS Twin Otter
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Morning vs. Afternoon Flights

July 03: Flight# 1
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Clotcl Micrognysical Froosrias:
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* Models developed by A. Nenes

= |nput: Aerosol size distribution from DMA/PCASP
measurements (10 nm — 2500 nm); Aerosol chemical

composition

se cases assume Ammonium bisulfate based.g.n$"'=I
elimina | eneral agreem

= Three applications : Aerosol hygroscopy; Modeling of CCN
instrument; Adiabatic Cloud Parcel




CRYSTAL-FACE Twin Otter Cloud Research Strategy
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Warm Cloud Aerosol Sampling Strategy

Cloud Dynamics-Cloud Microphysics in vertical profiles of cloud:

Cloud drop and precipitation size distribution, liquid water
Are there cloud regions where liquid water follows an adiabatic profile?
Does effective radius follow an adiabatic profile outside adiabatic regions?
What is the effect of entrainment and mixing on profile of microphysics?
What is the effect of precipitation?
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Aerosol-CCN-N, Closure Near Cloud Base:
Cloud drop concentration, local cloud dynamics

o
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Is droplet concentration consistent with parcel model given
the observed updraft velocity spectrum and aerosol characteristics?
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Aerosol-CCN Closure in Boundary Layer:

Boundary layer aerosol size, ghemigtin - Jpd KENSRAEENspreteemmrom aerog%l
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Cloud Profiling Strategy
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Aerosol Size and Composition Measurements
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~.=_Roberts and co-authors

- determined that a stable
supersaturation profile could
be obtained by continuously
Increasing the temperature
axially along the column wall.

= The water vapor diffuses

ererapidly:than heat;
ﬂ:ducing a st_a%m !
| r

Source: VanReken et al. (Poster)

Heating/Cooling

Sections
(fixed)

Aerosol Sample

Water

/ . Column

Sheath Air

.

Optics/Detector

A

Scripps




c
RS
=

(]

o
-
°

(0]
g
2

(&]
<

® Ammonium Sulfate
B Sodium Chloride

Source: VanReken et al. (Poster)



Closure Analysis: S=0.8%
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Warm Cloud Aerosol Sampling Strategy

Cloud Dynamics-Cloud Microphysics in vertical profiles of cloud:

Cloud drop and precipitation size distribution, liquid water
Are there cloud regions where liquid water follows an adiabatic profile?
Does effective radius follow an adiabatic profile outside adiabatic regions?
What is the effect of entrainment and mixing on profile of microphysics?
What is the effect of precipitation?

Aerosol-CCN-N, Closure Near Cloud Base:
Cloud drop concentration, local cloud dynamics
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Is droplet concentration consistent with parcel model given
the observed updraft velocity spectrum and aerosol characteristics?
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Aerosol-CCN Closure in Boundary Layer:
Boundary layer aerosol size, chemistry, and CCN spectrum >
Can Kohler theory predict CCN spectrum from aerosol properties?
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Cloud Base Pass
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Aerosol-Cloud Drop Closure
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Agreement found for the 13 vertically profiled cumulus



Warm Cloud Aerosol Sampling Strategy

Cloud Dynamics-Cloud Microphysics in vertical profiles of cloud:

Cloud drop and precipitation size distribution, liquid water
Are there cloud regions where liquid water follows an adiabatic profile?
Does effective radius follow an adiabatic profile outside adiabatic regions?
What is the effect of entrainment and mixing on profile of microphysics?
What is the effect of precipitation?

Aerosol-CCN-N, Closure Near Cloud Base:
Cloud drop concentration, local cloud dynamics

K . ) ) ﬁ
Is droplet concentration consistent with parcel model given
the observed updraft velocity spectrum and aerosol characteristics?
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Aerosol-CCN Closure in Boundary Layer:
Boundary layer aerosol size, chemistry, and CCN spectrum >
Can Kohler theory predict CCN spectrum from aerosol properties?
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Cloud Profiling

Environment Adiabatic?
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Land-Ocean Contrast
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“Cleaner Case”
June 27
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Aerosol is the primary driver of droplet concentration
and effective radius throughout the column.



~ = How does the warm cloud indirect effect affectice
~ nucleation (and anvil radiative properties)?

= Are variations in chemistry (measured by AMS)
influencing warm cloud activation? -

= Can we elucidate the processes governing cloud

drop dispersion? -
ﬂ . L T—
scefnitheiro eReentration, -

formatlon’?



-=-—\7’an R@k’é‘ﬁ*et aI = Aerosol/CCN closure using in situ
measurements from the Twin Otter

- Varutbang Kul et al. — Aerosol Size and Composition from
the Twin Otter during CRYSTAL-FACE

. — Lower tropospheric measurements, of water
vapor and CO
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